We present U BV I C CCD photometry of the young open cluster Be 59 with the aim to study the star formation scenario in the cluster. The radial extent of the cluster is found to be ∼ 10 arcmin (2.9 pc). The interstellar extinction in the cluster region varies between E(B − V ) ≃ 1.4 to 1.8 mag.
show that star formation in the upper Scorpius OB association was likely triggered by a nearby supernovae. Recently Lee et al. (2005) have found evidence for triggered star formation in the bright-rimmed clouds (BRCs) in the vicinity of O stars. Pandey et al. (2001 Pandey et al. ( , 2005 found that star formation in few young clusters may be a continuous process.
For example, In the case of NGC 663, star formation seems to have taken place non-coevally in the sense that formation of low mass stars precedes the formation of most massive stars.
Whereas, in the case of NGC 654 and NGC 3603, formation of low mass stars did not cease after the formation of most massive stars in the clusters.
The Sharpless region S171 is a large HII region associated with the Cepheus OB4 stellar association (Yang & Fukui 1992) . The star cluster Be 59 is located at the center of the nebulous region with nine O7 -B3 stars. The physical properties of the ionized gas have been investigated in radio continuum and recombination lines. (e.g. Felli et al. 1977 , Rossano et al. 1980 , Harten et al. 1981 . Yang & Fukui (1992) have mapped the molecular gas distribution using the J = 1 − 0 lines of 12 CO and 13 CO emission, indicating that Be 59 generates the ionization front on the surface of two dense molecular clouds. They suggested that the dense gas is in contact with the continuum source and ionization front is deriving shocks into the clumps. As the shock penetrates into the molecular clumps, it forms a compressed gas layer which is unstable against self-gravity (Elmegreen 1989 (Elmegreen , 1998 . One can expect that a new generation of stars may form from the compressed gas layer. Thus the S171 region provides an opportunity to make a comprehensive exploration of the effects of massive stars on low mass star formation. Therefore in this paper, we present a multi-wavelength study of the star forming region S171. We have also carried out slitless spectroscopy to identify pre-main sequence Hα emission stars in the region. In section 2 we present optical CCD photometric and slitless spectroscopic observations and brief description of data reduction. In sect 3, we discuss archival data set used in the present study. In the ensuing sections we discuss results and star formation scenario in the Be 59 region.
OBSERVATIONS AND DATA REDUCTION

UBV I c CCD observations
The CCD UBV I c observations of the cluster were obtained using the 105-cm Schmidt telescope of the Kiso Observatory on November 19-21, 2001 . The CCD camera used a SITe 2048
× 2048 TK2048E chip having a pixel size 24µm. At the Schmidt focus (f/3.1) each pixel corresponds to 1.5 arcsec and the entire chip covers a field of ∼ 50 × 50 arcmin 2 on the sky.
The read-out noise and gain of the CCD are 23.2 e − and 3.4 e − /ADU respectively. A number of short and deep exposure frames were taken. The log of the observations is given in Table   1 . A number of bias and dome flat frames were also taken during the observing runs. The observations were standardized by observing 14 standard stars in SA95 field (Landolt 1992) with brightness 12.2 < V < 15.6 and colour 0.45 < (B − V ) < 1.51 on 2001 November 22.
The data analysis was carried out at Aryabhatta Research Institute of Observational Sciences (ARIES), Nainital. Initial processing of the data was done using IRAF 1 and ESO-MIDAS 2 data reduction software packages. The photometry was carried out by using DAOPHOT-II software (Stetson 1987) . The point spread function (PSF) was obtained for each frame using several uncontaminated stars. FWHM of the star images was ∼ 3 ′′ . When bright stars were saturated on deep exposure frames, their magnitudes were taken from short exposure frames. Calibration of the instrumental to the standard system was done using the procedure outlined by Stetson (1992) . The details of the procedure, zero-point constants, colour coefficients and extinction coefficients are given elsewhere (Sharma et al. 2006 ). Table 2 3 , a sample of which is given in this paper.
To study the luminosity function (LF) and mass function (MF) it is very important to make necessary corrections in the data sample to take into account the incompleteness that may occur for various reasons (e.g. due to the crowding of stars). We used the ADDSTAR routine of DAOPHOT II to determine the completeness factor (CF). The procedure has been outlined in detail in our earlier work (Pandey et al. 2001 (Pandey et al. , 2005 . The sample is complete at the brighter magnitude level (V ≤ 14). The incompleteness increases with increasing magnitude as expected (e.g. CF ∼ 0.84 for V = 19).
Grism slitless spectroscopy
The observations were also carried out in slitless mode with a grism as the dispersing element using the Himalayan Faint Object Spectrograph Camera (HFOSC) instrument at the 2-m Himalayan Chandra Telescope (HCT) on 22 September 2004 and 7 -9 January 2005. This mode of observation using the HFOSC yields an image where the stellar images are replaced by their spectra. A combination of a wide Hα filter (λ = 6300 − 6740Å) and Grism 5 (5200 -10300Å) of HFOSC was used without any slit. The resolution of the grism is 870. The central 2K × 2K pixels of the 2K × 4K CCD were used for data acquisition. The pixel size is 15 micron with the scale of 0.297 arcsec/pixel. We secured three spectroscopic frames of 7 min exposure with grism in and three direct frames of 1 minute exposure with the grism out. The seeing during the observations was ∼ 1.5 to 2.3 arcsec. The co-added spectroscopic frames yield limiting magnitude of about V ∼ 20 for continuum detection. The slitless spectra thus obtained were used to identify the emission line stars in the field of the cluster.
The data were reduced following the procedures with IRAF as described by Ogura et al. (2002) . The equivalent width (EW) has also been calculated as described by Ogura et al. (2002) and relevant information's about the detected Hα stars in Be 59 are given in Table   3 . The frequency distribution of the Hα EWs reveals that 23% of Hα stars have EW ≤ 10Å which is significantly less than the fraction (60%) reported by Herbig (1998) 7.7, 8.7 11.3, and 12.7 µm. MSX images in the four bands around the cluster region were used to study the emission from the UIBs and to estimate the spatial distribution of optical depth of the warm interstellar dust.
The data from the IRAS survey in the four bands (12, 25, 60 and 100 µm) for the region around Be 59 were HIRES processed (Aumann et al. 1990 ) to obtain high angular resolution maps. These maps have been used to study the spatial distribution of optical depth of the cold interstellar dust. The IRAS point sources have also been identified in the cluster region and their details are given in Table 4 .
RESULTS
Structure of the cluster
Isodensity contours
Internal interaction of two-body relaxation due to encounters among members stars and external tidal forces due to the Galactic disk or giant molecular clouds can significantly influence the morphology of the clusters. However, in the case of young clusters, where dynamical relaxation is not important because of cluster's young age, the stellar distribution can be considered as the initial morphology of the cluster that should be governed by the initial conditions in the parent molecular cloud (Chen et al. 2004) . To study the morphology of the clusters we plotted isodensity contours for the sample of main sequence (MS) (cf. Pandey et al. 2001 ) stars having V ≤ 18 mag ( Fig. 2 (left panel) ). Similarly the isodensity contours using the 2MASS data are also plotted in Fig. 2 (right panel). Both NIR and optical data indicate an elongated morphology for the cluster.
Radial stellar surface density profile
To find out the extent of the cluster we used optical data of probable MS stars (V ≤ 16 and 18 mag) as well as 2MASS data (K 14.3). The center of the cluster was determined using the stellar density distribution in a 100 pixel wide strip along both X and Y directions around an initially eye estimated center. The point of maximum density obtained by fitting
Gaussian distribution is considered as the center of cluster. The X,Y pixel coordinates of the cluster for optical data are found to be 1128 ± 7, 1024 ± 13 respectively, which correspond To determine the radial surface density we divided the cluster into a number of concentric circles. Projected radial stellar density in each concentric annulus was obtained by dividing the number of stars by its area. Densities thus obtained are plotted in Fig. 3 . The error bars are derived assuming that the number of stars in a concentric annulus follows the Poisson statistics. The horizontal dashed line in the plot indicates the density of contaminating field stars, which is obtained from the region (about 1.5 cluster radius) outside the cluster area.
The extent of the cluster r cl is defined as the point at which the radial density becomes constant and merges with the field star density. The radial extent of the cluster r cl from optical data and NIR 2MASS data is estimated as ∼ 10 ′ (2.9 pc) for a distance of 1.0 kpc.
The observed radial density profile (RDP) of the clusters was parametrized following the approach by Kaluzny & Udalski (1992) where the projected radial density ρ(r) is described as:
where the core radius r c is the radial distance at which the value of ρ(r) becomes half of the central density f 0 . The best fit obtained by χ 2 minimization technique, is shown in Fig. 3 .
Within the uncertainties the model reproduces well the radial density profile of the cluster.
The core radius r c increases from 1
mag, whereas for the 2MASS data r c comes out to be 1. ′ 4 ± 0. ′ 2. A closer look of the RDPs indicates a lack of stars in optical data in the 5 ′ < r < 8 ′ whereas there seems an increase in the stellar density obtained from the 2MASS data in this radial distance range. This enhancement may be due to embedded population of low mass stars.
Interstellar extinction
The interstellar extinction in the cluster region is studied using the (U − B)/(B − V ) twocolour diagram (TCD) shown in Fig. 4 . In Fig. 4 The reddening for the individual stars (those with photometric V error ≤ 0.1 mag) with spectral type earlier than A0 has also been derived using the Q method (Johnson & Morgan 1953 ). The radial variation of reddening in the cluster region is shown in Fig. 5 . The error bars represent standard errors. The reddening does not show any significant spatial variation in the cluster region barring a peak at r ∼ 7. ′ 5. It may interesting to point out that around the maxima of E(B − V ) at r ∼ 7. ′ 5, the optical RDP show decrease in stellar density. The decrease in stellar density becomes more prominent if we include fainter stars in the sample.
Whereas, at r ∼ 7 ′ .5, the RDP from 2MASS data shows enhancement in the stellar density.
To study the nature of the extinction law in the cluster region, we used TCDs as described by Pandey et al. (2000 Pandey et al. ( , 2003 . The TCDs of the form of (V −λ) vs. (B −V ), where λ is one of the wavelengths of the broadband filters R, I, J, H, K and L provide an effective method for separating the influence of the normal extinction produced by the diffuse interstellar medium from that of the abnormal extinction arising within regions having a peculiar distribution of dust sizes (cf. Chini & Wargau 1990 , Pandey et al. 2000 . The TCDs for the cluster region are shown in Fig. 6 . The slopes of the distributions, m cluster , (cf. Pandey et al. 2003 ) is found to be 1.34 ± 0.08, 2.30 ± 0.08, 2.90 ± 0.11, 3.10 ± 0.13
vs. (B − V ) diagrams respectively. The ratios
and the ratio of total-to-selective extinction in the cluster region, R cluster , is derived using the procedure given by Pandey et al. (2003) . The ratios Colour-magnitude-diagram (CMD) for stars lying within the cluster region are shown in Fig.   7 . The effect of field star contamination is apparent in the CMDs of the outer/whole cluster region. The field population, which is reddened by E(B − V )=0.4 mag is found to be located at ∼470 pc (See Fig. 7 ). Since foreground reddening (E(B − V ) min =1.4 mag) towards the cluster region is found to be normal, we used
and E(V − I) = 1.25 × E(B − V ) to visually fit the theoretical isochrone of 4 Myr (Z=0.02)
by Bertelli et al. (1994) to the blue envelope of the observed MS of the cluster and found a distance modulus (m − M) V = 14.35 ± 0.10 which corresponds to a distance of 1.00 ± 0.05 kpc. The distance estimate is in agreement with that recently obtained by Sharma et al. (2007a) .
To study the luminosity function (LF) and mass function (MF), it is necessary to remove field star contamination from the sample of stars in the cluster region. Membership determination is also crucial for assessing the presence of pre-main-sequence (PMS) stars, because PMS stars and dwarf foreground stars both occupy similar positions above the ZAMS in the CMD. In the absence of proper motion study, we used statistical criterion to estimate the number of probable member stars in the cluster region.
Figs. 8a and 8b show V, (B − V ) CMDs for the cluster and field regions respectively. The contamination due to field population is clearly visible in the cluster region CMD. To remove contamination of field stars from the MS and PMS sample, we statistically subtracted the contribution of field stars from the CMD of the cluster region using following procedure. For any star in the V, (B −V ) CMD of the field region, the nearest star in the cluster's V, (B −V )
CMD within V ± 0.125 and (B − V ) ± 0.065 of the field star was removed. While removing stars from the cluster CMD, necessary corrections for incompleteness of the data samples were taken into account. The statistically cleaned V, (B − V ) CMD of the cluster region is shown in Fig. 8c which clearly shows the presence of PMS stars in the cluster. Fig. 9 shows statistically cleaned unreddened V 0 , (B − V ) 0 CMD where stars having spectral type earlier than A0 were individually dereddened (cf. §4.2), whereas the mean reddening, estimated from available individual reddening values in that region, was used for other stars. Since the cluster region shows anomalous reddening the intrinsic magnitudes of stars having spectral type earlier than A0 were obtained as follows;
where
individual stars estimated from the Q method. E(B −V ) min = 1.4 mag represents reddening due to diffuse normal interstellar matter. Proper motions of 9 stars in the cluster region are available in the WEBDA (Mermilliod 1995) . The membership probabilities along with star numbers from WEBDA are shown in Fig. 9 . The photometric data for 2 stars (star number 3 and 4) are not available in present sample, so were taken from WEBDA. The O7 star (star number 4) in the region has a very low membership probability (p=0.08).
In Fig. 9 the ZAMS by Schmidt-Kaler (1982) , isochrones for 4 Myr by Bertelli et al. (1994) and PMS isochrones by Siess et al. (2000) have also been plotted. stars and T Tauri stars in the 'T' region (Hillenbrand et al. 1992) . 'P' sources are those located in the region redward of region 'T' and are most likely Class I objects (protostar-like objects; Ojha et al. 2004a ). Here it is worthwhile to mention that Robitaille et al. (2006) have recently shown that there is significant overlap between protostars and T Tauri shows statistically cleaned J, (J − H) CMD obtained using the procedure described in §4.3. (Cohen et al. 1981) and
Using the relation
the isochrones for age 4 Myr by Bertelli et al. (1994) and PMS isochrones for ages 1, 10
Myr by Siess et al. (2000) have been plotted assuming a distance of 1.0 kpc and extinction The mass of the probable YSO candidates can be estimated by comparing their locations on the NIR CMD with the evolutionary models of PMS stars. To estimate the stellar masses, the J luminosity is recommended rather than that of H or K, as the J band is less affected by the emission from circumstellar material (Bertout et al. 1988 ). 
Initial Mass Function and K-band luminosity function
The distribution of stellar masses that form in a star-formation event in a given volume of space is called Initial Mass Function (IMF). Young embedded clusters are important tools to study the IMF as their MF can be considered as the IMF since they are too young to lose a significant number of members either by dynamical or stellar evolution. The MF is often expressed by a power law, N(log m) ∝ m Γ and the slope of the MF is given as:
where N(log m) is the number of stars per unit logarithmic mass interval. The classical value derived by Salpeter (1955) is Γ = −1.35.
With the help of statistically cleaned CMD, shown in Fig. 9 , we can derive the MF using the theoretical evolutionary model of Bertelli et al. (1994) . Here we would like to remind that necessary corrections for the incompleteness of the data sample have been taken into account to get the statistically cleaned CMD. Since post-main-sequence age of the cluster is ∼ 2 Myr, the stars having V < 15 mag (V 0 < 10; M > 4M ⊙ ) have been considered on the main sequence. For the MS stars the LF was converted to MF using the theoretical model by Bertelli et al. (1994 ) (cf. Pandey et al. 2001 , 2005 . The MF for PMS stars was obtained by counting the number of stars in various mass bins (shown as evolutionary tracks) in Fig.   9 . The MF of the cluster is plotted in Fig. 14. The slope of the mass function Γ in the mass range 2.5 < M/M ⊙ < 28 comes out to be −1.01 ± 0.11, which is shallower than the Salpeter value (-1.35). A turn-off in the MF can be seen at ∼ 2.5 M ⊙ . In the mass range . In order to obtain the KLF, we have to examine the effects of incompleteness and field star contamination in our data. The completeness of the data is estimated using the ADDSTAR routine of DAOPHOT as described in §2.1. To take Stellar contents and star formation in the young star cluster Be 59 13 into account foreground/background field star contamination we used both the Besançon Galactic model of stellar population synthesis (Robin et al. 2003) and nearby reference star field. Star counts are predicted using the Besançon model in the direction of the control field. We checked the validity of the simulated model by comparing the model KLF with that of the control field and found that both the KLFs match rather well. An advantage of using the model is that we can separate the foregrounds (d < 1.0 kpc) and the background (d > 1.0 kpc) field stars. The foreground extinction is found to be A V ∼ 4.3 mag (cf. §4.2).
Model simulations with A V = 4.3 mag and d < 1.0 kpc gives the foreground contamination.
The background population (d > 1.0 kpc) was simulated with A V = 6.7 mag. We thus determined the fraction of the contaminating stars (foreground+background) over the total model counts. This fraction was used to scale the nearby reference field and subsequently the star counts of the modified control field were subtracted from the KLF of the cluster to obtain the final corrected KLF. The KLF is expressed by the following power-law:
is the number of stars per 0.5 magnitude bin and α is the slope of the power law. Fig. 15 shows the KLF for the cluster region which indicates a slope of α = 0.27 ± 0.02 which is smaller than the average value of slopes (α ∼ 0.4) for young clusters (Lada et al. 1991; Lada & Lada 1995; Lada & Lada 2003) . Smaller values (∼ 0.3 − 0.2) have been reported for various young embedded clusters (e.g. Megeath et al. 1996 , Chen et al. 1997 , Brandl et al. 1999 , Ojha et al. 2004b , Leistra et al. 2005 , Sanchawala et al. 2007 ). Since the IMF for Be 59 is found to be shallower (Γ = −1.01 ± 0.11) than the Salpeter value, the low value of the slope of the KLF of Be 59 may be an intrinsic property of the Be 59 region.
Recently we have studied the IMF and KLF for another young cluster (age ∼ 4 Myr) NGC 1893 (Sharma et al. 2007b) and it is worthwhile to compare the IMF/ KLF estimates of NGC 1893 with those obtained for Be 59. The mass-luminosity relation L K ∝ m β , KLF and MF i.e. N(log m) ∝ m Γ yield relation α = -
, where α, Γ and β are the slopes of the KLF, IMF and mass-luminosity relation respectively (Lada et al. 1993) . The values of Γ (−1.01 ± 0.11 in the mass range 2.5 ≤ M/M ⊙ ≤ 28 for Be 59; −1.27 ± 0.08 in the mass range 0.6 ≤ M/M ⊙ ≤ 18 for NGC 1893) and α (0.27 ± 0.02 for Be 59; 0.34 ± 0.07 for NGC 1893) yield β ∼ 1.5 for both the clusters which is in between the values reported for massive OB type stars (β = 2) and PMS stars (β = 1).
The distribution of YSOs and morphological details of the environment around the cluster containing OB stars can be used to probe the star formation history of the region. The OB type stars in the cluster region produce ultraviolet (UV) radiation that ionizes its surroundings, consequently ionization front (IF) is generated. The IF drives a shock into the pre-existing molecular clumps and compresses it, consequently the clumps become gravitationally unstable and collapse to form next generation stars (Elmegreen 1989 (Elmegreen , 1998 . the ionized and molecular gas suggesting that these are physically associated. On the basis of the physical association of the molecular clumps, the cluster and the ionized gas, Yang & Fukui (1992) concluded that a new generation of stars could be expected in the compressed gas layer.
The clump C1 harbours the bright-rimmed cloud (BRC) BRC1 (cf. Sugitani et al. 1991) .
BRCs in HII regions are potential sites of ongoing star formation due to the radiation driven implosion (RDI), where shock front associated with the ionization front compresses the cloud and causes the BRC to collapse. Morgan et al. (2004 Morgan et al. ( , 2006 ) studied the internal molecular pressure and external ionized boundary layer pressure for 9 BRCs and in the case of BRC1
found that the external pressure is greater than the internal pressure of the molecular cloud which indicates that the ionization front is compressing the molecular gas. In fact, Ogura et al. (2002) have detected 6 Hα stars in the vicinity of BRC1 which can be interpreted as second generation of formation of low-mass stars due to RDI.
In Fig. 16 The contribution of UIBs due to polycyclic aromatic hydrocarbons (PAHs) to the midinfrared emissions in the MSX bands has been studied using the scheme developed by Ghosh & Ojha (2002) . The emission from each pixel is assumed to be a combination of two components, namely the thermal continuum from dust grains (gray body) and the emission from the UIB features in the MSX bands. The scheme assumes a dust emissivity of the power law form ǫ λ ∝ λ −1 and the total radiance due to the UIBs in band C is proportional to that in band A. A self consistent non-linear chi-square minimization technique is used to estimate the total emission from the UIBs and the warm dust optical depth. The spatial distribution of the UIB emission and optical depth (τ 10 at 10 µm) contour maps with an angular resolution of ∼ 18 ′′ (for the MSX survey) extracted for the cluster region is shown in Fig. 17 . The peaks of the UIB emissions are located at the western border of the radio continuum emission around the clump C1 (see Fig. 17 ) which indicates an interface between the ionized and molecular gas. The peak of the τ 10 optical depth lies at ∼ 4 arcmin away towards SW of the cluster center. Fig. 18 shows the IRAS-HIRES intensity maps for the cluster region where emission shows a strong peak at the clump C1. Another peak towards south-west of the cluster Be 59
can also be noticed. IRAS-HIRES maps were also used to generate the spatial distribution of dust optical depth at 25 µm (τ 25 ) and 100 µm (τ 100 ), using the procedure given by Ghosh et al. (1993) . An emissivity law of ǫ λ ∝ λ −1 was assumed to generate these maps. The optical depth maps representing warmer (25 µm) and cooler dust (100 µm) components are presented in Fig. 19 . The warm dust (τ 25 ) is mainly distributed towards east of the clump C1 around the Be 59 cluster position as well as SE and SW of Be 59, whereas the cold dust (τ 100 ) emission is seen west of Be 59 cluster and shows peaks around the clumps C1
and C2. The spatial correlation between the ionized gas, molecular gas and dust around the clumps C1 and C2 suggest that these clumps may be the locations of second generation star formation as suggested by Yang & Fukui (1992) . The morphology of the MSX A-band as well as IRAS intensity maps implies that the HII region is ionization bounded towards the western side of the cluster.
A comparison is also made between the τ 10 maps generated from the higher angular resolution MSX maps (Fig. 17) and that based on the IRAS HIRES maps at 12 and 25 µm.
The later (τ 25 ) is shown in Fig. 19 which was scaled to 10 µm assuming a λ Fig. 11) indicates that stars lying in the clump C2 have higher extinction and relatively larger NIR excess suggesting that these stars may be younger than the stars in the clump C1 and cluster region. If this is true, then star formation in the clump regions might have taken place as a result of triggering as suggested by Yang and Fukui (1992) .
To study the age sequence, if any, we selected four sub-regions (regions 1-4) in/around the cluster region and a field region (region 5) outside the cluster as shown in Fig. 21 . Assuming the number density of the molecular gas and temperature of ionized gas as 3.5 × 10 2 cm −3 and ∼ 10 4 K respectively, Yang & Fukui (1992) have estimated the shock velocity as ∼ 3 km/s. Since, the projected distance of clumps C1 and C2 from the cluster center is ∼ 3 pc, the triggering shock would take ∼ 1 Myr to reach the clumps. This indicates that the age difference between the PMS stars towards the clumps and triggering stars in the cluster center should be ∼ 1-2 Myr. The age of young clusters are usually derived by fitting the post-main sequence evolutionary tracks to the earliest members if significant evolution has occurred or by fitting the theoretical PMS isochrones to the lowmass contracting population. The (J − H)/(H − K) CC diagrams (Fig. 22) , CMDs (Fig. 24) and distribution of YSOs towards the clumps (Table 5) indicate that the YSOs around the clumps are young (age 1 Myr) as compared to those in the cluster. The probable PMS stars in the cluster region show an age spread of 1 -5 Myr (Fig. 9) , whereas NIR excess stars and Hα emission stars have age 1 -2 Myr. The average post-main sequence ages of massive stars are estimated as 2 Myr. Here it is worthwhile to mention that massive stars are not significantly evolved, therefore age determination of post-age main sequence stars may be less accurate in comparison to the PMS stars. On the basis of above discussions, the expected age difference between the cluster population and YSOs towards clumps is estimated to be ∼ 1-2 Myr. This seems to support the triggered star formation activity towards the clumps due to massive stars in the cluster region.
THE NIR EXCESS AND Hα EMISSION STARS: STATISTICS
To study the effect of environment on the disk around the YSOs we present statistics of NIR excess stars and Hα emission stars of the clusters Be 59 and NGC 1893 in Table 6 Strong Hα emission in TTSs generally has been attributed to accretion process, whereas weak emission is believed to arise from chromospheric activity. The TTSs in the young cluster IC 5146 show that NIR excess and equivalent width EW(Hα) are well correlated (Herbig & Dahm 2002 , Dahm 2005 . In Fig. 25 we plot EW(Hα) against NIR excess ∆(H − K), defined as the horizontal displacement from the reddening vector at the boundary of 'F' and 'T' regions (see Fig. 11 ). Apparently there does not seem any trend as statistics is poor, however lower profile of the distribution seems to follow the dashed line which is an eye estimated lower profile for the data points shown in figure 10 of Herbig & Dahm (2002) .
Here colour (see Table 7 ). For comparison, this ratio is 66% in IC 5146 (TTSs age < 0.7 Myr), 27% in NGC 2264 (TTSs age ∼ 1.1 Myr) and 4% in NGC 2362 (TTSs age ∼ 1.4 Myr) (Dahm 2005) . The presence of Hα emission and NIR excess in TTS population indicates that the inner disk regions of low mass stars are still not dissipated. Table 7 ).
SUMMARY
The star formation scenario around young star cluster Be 59 is studied using the optical UBV I C photometric data, slitless spectroscopy along with archival data from the surveys such as 2MASS, MSX, IRAS and NVSS. The post-main-sequence age and distance of the cluster are found to be ∼ 2 Myr and 1.00 ±0.05 kpc respectively. YSOs in the Be 59 region have been identified using NIR two colour diagram and Hα emission stars. Following are the main results:
1) The interstellar extinction in the cluster region is found to be variable with E(B − V ) min ≃ 1.4 mag, E(B − V ) max ≃ 1.8 mag. The ratio of total-to-selective extinction in the cluster region, R cluster is estimated as 3.7 ± 0.3 which indicates an anomalous reddening law consequently a larger grain size in the Be 59 region.
2) The cluster Be 59 contains OB stars having mean age ∼ 2 Myr along with probable PMS stars having age 1-5 Myr. A slitless spectroscopic survey of Be 59 region identifies 48
Hα emission stars. The ages of the YSOs (Hα emission stars and NIR excess stars) are found to be in the range of < 1 Myr to 2 Myr.
3) The slope of the initial mass function 'Γ' in the mass range 2.5 < M/M ⊙ ≤ 28 is found to be −1.01 ± 0.11 which is shallower than the Salpeter value (-1.35), whereas in the mass range 1.5 < M/M ⊙ ≤ 2.5 the slope is almost flat. The slope of the K-band luminosity function is estimated as 0.27 ± 0.02 which is smaller than the average value (∼0.4) reported for young clusters. 5) The (J − H)/(H − K) colour-colour diagrams and J, (J − H) CMD for the stars lying towards the molecular clumps C1 and C2 (cf. Yang and Fukui, 1992) indicate that these stars have higher extinction and relatively larger NIR excess suggesting that they may be younger than the stars in the cluster region. If this is true then star formation towards the clump regions might be triggered by OB stars in the cluster region.
6) The surface densities of Hα stars, having M V ≤5, for clusters Be 59 and NGC 1893 are found to be 1.0 star/pc 2 and 0.2 star/pc 2 which are comparable to the surface densities (for the same magnitude limit) for young clusters NGC 2264 (1.4 star/pc 2 ) and NGC 2362 (0.2 star/pc 2 ) estimated from the work Dahm (2005) .
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